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Description 

ii) processes for the preparation thereof, and 

(Hi) pharmaceutical agents containing them. theactiV e 
10002] Thematrixmetafioproteinases (MMPs) are "^'^ 

™n=^ 

SSTo SL of MMPs which d.er in primary structure are ident.ed. As common characteristics of *ese en- 
zymes, MMPs 

fooS Gelatinaseinhibitorsareusefulforprevent.onan^^ 

or excess activation of gelatinases. Such disease > are for pulmonary emphysema, cirrhosis, cornea 

Sorption, osteoporosis, P°*> d ^^ diseases (e.g! Crohn's disease. Sjogren s syn- 

m1Zs^~ Opin. The, Patents., 4, 7-16 (1,94), 

(MMPs), Nigel RA Beeley, Phillip RJ Ansen, Anare 

E? .. *> ■* — - - <* 

35 R X 

O R 1X CH 2 0 
HO-N-C-C-N-S-ArX (X , 

in (a); or (c) Ri« and R 2 * together wrth * .carbon tojJJJJJ are ^ ^ ^ r2x ^ as defjned |n (a) . 

SSS "e P ™»n, Mi » "H™™* «" ""'™''' "* 
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wherein R* is hydrogen, or C1-4 alkyl; 

R 2 is (1) hydrogen, (2) C1-8 alkyl, (3) phenyl, or (4) C1-4 alkyl substituted by phenyl; 

E is (1) -CONR 3 -, in which R 3 is hydrogen, C1 -4 alkyl, phenyl, or C1-4 alkyl substituted by phenyl; 

(2) -NR 3 CO-, in which R 3 is as hereinbefore defined; 

(3) -CO-O-, 

(4) -0-CO- ( 

(5) -NR 3 -CO-NR 3 -, in which R 3 is as hereinbefore defined; 

(6) -CO-CH 2 -, 

(7) -CO-, 

(8) -O-CO-NR 3 -, in which R 3 is as hereinbefore defined; 

(9) -NR 3 -CO-0-, in which R 3 is as hereinbefore defined; 

(10) -O-CO-O-, 

(11) -CS-NR 3 -, in which R 3 is as hereinbefore defined; 

(12) -NR 3 -CS-, in which R 3 is as hereinbefore defined; 

(13) -NR 3 -CS-NR 3 -, in which R 3 is as hereinbefore defined; 

(14) -O-CS-NR 3 -, in which R 3 is as hereinbefore defined; 

(15) -NR 3 -CS-0-, in which R 3 is as hereinbefore defined; 

(16) -CS-0-, 

(17) -0-CS-, or 

(18) -0-CS-0-, 

A is (1) C3-7 cycloalkyl, or (2) Ar, in which Ar is C5-10 carbocyclic aryl or C5-15 membered mono- or bi-heterocyclic 
aryl containing 1 -2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur, and is unsubstituted or substituted by 1 -3 of C1 -1 5 
alkyl, C1-15 alkoxy, halogen, nitro, cyano, guanidino, amidino, hydroxy, benzyloxy, -NR 9 R 10 , in which R 9 and R 10 each, 
independently, is hydrogen or C1-4 alkyl; -COOR 11 , in which R 11 is hydrogen or C1-4 alkyl; trifluoromethyl, phenyl or 
C5-15 membered mono- or bi-heterocyclic ring containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur, 
J is (1) a bond, (2) C2-4 alkylene, (3) C2-4 alkenylene, or (4) 



in which R 4 and R 5 each, independently, is (i) hydrogen, (ii) C1-4 alkyl, or (iii) C1-4 alkoxy, or R 4 and R 5 , taken together 
with the carbon to which they are attached, form a C3-7 cycloalkyl group, 
G is (1 ) -(CH 2 ) m -, in which m is 2, 3 or 4, or (2) 



in which R 6 and R 7 each, independently, is (i) hydrogen, (ii) C1-8 alkyl, (iii) -COOR 8 , in which R 8 is hydrogen, C1-8 
alkyl, phenyl, or C1-4 alkyl substituted by phenyl; (iy) Ar, in which Ar is as hereinbefore defined; (v) C5-15 membered 
mono- or bi-heterocyclic ring containing 1 -2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur; (vi) C1 -8 alkyl substituted 
by: -COOR 8 , in which R 8 is as hereinbefore defined; C1-4 alkoxy; hydroxy; benzyloxy; -NR 12 R 13 , in which R 12 and R 13 
each, independently, is hydrogen or C1-4 alkyl; -NR 14 COOR 15 , in which R 14 is hydrogen or C1-4 alkyl, and R 15 is 
hydrogen, C1-8 alkyl, phenyl, or C1 -4 alkyl substituted by phenyl; An or C5-15 membered mono- or bi-heterocyclic 
ring containing 1-2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur; with the proviso that one of the carbon atoms in 
C1 -8 alkyl may be replaced by a sulfur atom; or R 6 and R 7 , taken together with the carbon to which they are attached, 
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form a C3-7 cycloalkyl group; 



10 



15 



20 



form a C3-/ cycioa^y. y>^ k. 

propyl, butyl and isomeric groups thereof. s methy|> etny |, propyl, butyl, pentyl. 

?0015 In the formu.a (1). C1-8 alkyl represented by R . R , R . H 

bepty.. octvl and ^ gllSSSd by phenyl represented by R 2 . R 3 > <* #* ™™ methy '' ethy '' 

I0O17] l„«,elor mu l.(H.C1-l«"«>»VP re * e " ,edbyR - B ' . , „ „„ 

M^, group* «-»-. , „ „ „„ n8 .»*. PW I, "2^** h,Xy 

and isomeric groups thereof. fluorine, chlorine, bromine or iodine. 1(M . 

[00251 In ft. torn*. (I). 05-16 """r^ m ^„, a radical a.rtvad «"» W*. 

and/or 1 ol ..mir ,apr.s.nl.d by A, or by Ar ft R» a "f * ^* r *™ ™. pyra „, oxf*. .xazapfta. tbiapb.... 

and/o 1 of sulfur represented by *«>^ 7 ' or P^ rtM l . a8 jS , S^Vna U of nitrogen and/or 1 of oxygen and/or 1 of 
J above C5-1 5 membered mono- or bi-heterocyclic Ldazolidine, pyrazoline. pyrazo.idine. 

u fur, t example, a radioa. derived frorr . pyrrole «SSS5^SS^. tetmhydrofuran. * 
piperidine, piperazine, tetrahydropynm.dine, tetrah y^P^*™ Jhydrothiopyran), tetrahydrothiain (tetrahydro- 
nTyoropy^^ 

thlooyra^.dihydrooxazole.tetrahydroo^ 
azoledihydroisothiazole.tetrahydroisothiazolemo^ 

perhydrobenzofuran. dihydroisobenzofuran, P 6 ,^^^^,^^, pemydroindazole, dihydroquinoHne, tet- 
dihydroisobenzothiophene. pemydrotsobenzoth.ophene. ' ^ p erhydr0 i S oquinoline. dihydroph- 

Jahydroquinoline, perhydroquinoline. pertvydronaph^ 
thaLine, tetrahydmphmalazine, pemydrophthalaz^e d^ 

thyridine.dihydroquinoxa.ine.tetmydroqu— 

£Sf *„S^X^E^ -,ude a,, pharmaoeutioal-y acceptable saKs. for example, genera, 
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salts, acid addition salts, hydrate salts. 

[0029] The compounds of the formula (I) of the present invention may be converted into the corresponding salts. 
Water-soluble salts are preferred. Suitable salts, for example, include: 

salts of alkali metals (e.g. sodium, potassium), salts of alkaline earth metals (e.g. calcium, magnesium), ammonium 
salts, salts of pharmaceutically acceptable organic amines (e.g. tetramethylammonium, triethylamine, methylamine, 
dimethylamine, cyclopentylamine, benzylamine, phenethylamine, piperidine, monoethanolamine, diethanolamine, tris 
(hydroxymethyl)amine, lysine, arginine, N-methyl-D-glucamine). 

[0030] The compounds of the formula (I) may be converted into the corresponding acid addition salts. Water-soluble 
salts are preferred. Suitable salts, for example, include: 

salts of inorganic acids e.g. hydrochloride, hydrobromide, hydroiodide, sulfate, phosphate, nitrate; salts of organic 
acids e.g. acetate, trifluoroacetate, lactate, tartarate, oxalate, fumarate, maleate, citrate, benzoate, methanesulpho- 
nate, ethanesulphonate, benzenesulphonate, toluenesuiphonate, isethionate, glucuronate, gluconate. 
[0031] The compounds of the formula (I) and salts thereof may be converted into the corresponding hydrates by 
conventional means. 

[0032] In the compounds of the present invention of the formula (I), hydroxamic acid derivatives of the following 
formulae, and non-toxic salts thereof are preferable: 
the formula 1(1): 




wherein A and G are as hereinbefore defined, 
the formula l(2): 




wherein A and G are as hereinbefore defined, 
the formula l(3): 




wherein A and G are as hereinbefore defined, 
the formula l(4): 
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A' 



o**o ° 

^- } -G-C-N-OH 

.0. 



wherein A and G are as hereinbefore defined, 
<o the formula 1(5): 



20 wherein A and G are as hereinbefore defined, 
the formula 1(6): 



o jf^ s -a- G - c -a- OH 



' N-G-C-Nl-OH 



A-cAo' 



30 wherein A and G are as hereinbefore defined, 
the formula 1(7): 



wherein A and G are as hereinbefore defined, 
the formula 1(8): 



45 



CK - O O 



50 



A H 

wherein A and G are as hereinbefore defined, 
the formula 1(9): 

55 



XjQT h-°- c -k-° h ■«> 



6 



EP 0 757 984 B1 



wherein A and G are as hereinbefore defined, 
the formula 1(10): 



5 



10 




» (10) 



wherein A and G are as hereinbefore defined, 
the formula 1(11): 



" H 



wherein A and G are as hereinbefore defined, 
the formula 1(12): 

25 



S ff^f \N-G-C-N-OH 



30 



--C-C-N-OH • 



wherein A and G are as hereinbefore defined, 
35 the formula 1(13): 



40 



wherein A and G are as hereinbefore defined, 
the formula 1(14): 

45 



A Q A^ H " H 1 < 13 > 



0 *S'' 0 M 

'l-G-C-N-OH 



wherein A and G are as hereinbefore defined, 
55 the formula 1(15): 
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'-irV^ 



wherein A and G are as hereinbefore defined, 
the formula 1(16): 

10 



°-rsJ° 



15 



S ff^V 'N-G-C-N-OH 

_ 0 x Q AJ " H ,( ' 6) 



wherein A and G are as hereinbefore defined, 
20 the formula 1(17): 



25 



so wherein A and G are as hereinbefore defined, 
the formula 1(18): 



o XW^-N-G-C-N-OH 



°*S*° « 



35 



40 wherein A and G are as hereinbefore defined, 
the formula 1(19): 

(K H 

45 



07) 



§ jQf ^N-G-C-N-OH , (18) 



*v=^i rf^V oh 

XX E XJ H o ( < 19 > 



R 1 



50 wherein R 1 and E are as hereinbefore defined, 
the formula l(20): 



55 
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5 




I (20) 




20 wherein R 1 and E are as hereinbefore defined, 
the formula l(22): 



25 




I (22) 



R 1 



30 

wherein R 1 and E are as hereinbefore defined, 
the formula l(23): 

35 



H 3 C-(CH 2 ) 4 

40 




R 1 



wherein R 1 and E are as hereinbefore defined. 
45 [0033] The preferred specific compounds of the formula (\) are the compounds in Tables 1-23 and non-toxic salts 
thereof and the compounds described in the Examples. 
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<5 
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2 




CH 3 


3 




x^ 
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5 




CH 3 
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{TV 




7 




H 
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HjC-(CH 2 ) 4 - J ~-^ 
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nr 
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H 3 C^CH3 


10 


nr 
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CH 3 


11 
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Table 6 




(IF) 


No. 


A 




1 


Cr 


H3C^CH3 


2 




CH 3 


3 






4 






5 


H 3 C*^^ 


CH 3 

A 


a 
D 






7 
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8 






9 


cr 

N 


H 3 C^CH 3 


10 


far 

N 


CH 3 


11 


N 
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H II I H 


-C-N-OH 
H 




s 

(IM) 




No. 


A 
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1 




H 3 O^CH 3 


2 




CH 3 


3 






4 




H3C^.CH3 

X 


*j 




CH 3 
rCH-, 

X 3 


6 






7 




H 


8 


H 3 C-(CH 2 ) 4 -' Js ^ ?J 




9 


cr 

N 


HlC x CH3 


10 


cv 

N 


CH 3 


11 


N 
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Table 13 






(IN) 


G 


No. 
1 


or 


H-.C CH 3 


o 


& 


CH 3 

r^cH 3 


3 






4 






5 






6 




J? 


7 




H 


8 






9 


CY 

N 


H 3 C^CH 3 


10 




CH 3 


11 


N 
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A- 


8 ffY H" G ' 
_ H X 0 XJ 

H 


O 

-C-N-OH 

H 

n 




(IT) 




No. 


A 




1 




H5C x CHa 


2 


Or- 


CH 3 


3 






4 




H3C > ^CH3 

X 


5 


H 3 C' U ^ J 


CH 3 


6 


ri3v> 




7 




H 


8 


H 3 C-{CH 2 ) 4 - Js <5 5J 
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H 3 C^CH 3 


10 


ITT 


CH 3 


11 
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J? 
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Table 19 



10 



NO. 



H O 



(IU) 



15 



20 



25 



30 



35 



40 



45 



SO 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 



-CO-NH- 
-CO-NH- 
-NH-CO- 
-NH-CO- 
-CO-O- 
-CO-O- 
-O-CO- 
-O-CO- 
-NH-CO-NH- 
-NH-CO-NH- 
-O-CO-O- 
-O-CO-O- 
-O-CO-NH- 
-O-CO-NH- 
-NH-CO-O- 
-NH-CO-O- 
-CO-CH 2 - 
-CO-CH 2 - 
-CO- 
-CO- 
-CS-NH- 
-CS-NH- 
-NH-CS- 
-NH-CS- 
-CS-O- 
-CS-O- 
-O-CS- 
-O-CS- 
-NH-CS-NH- 
-NH-CS-NH- 
-OCS-O- 
-O-CS-O- 
-O-CS-NH- 
-O-CS-NH- 
-NH-CS-O- 
-NH-CS-O- 



CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH{CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
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Table 20 



CH, 



JO 



15 



20 



25 



30 



35 



40 



45 



50 



55 



(IW) 



NO. 


E 


n1 
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-CO-NH- 


vi 13 


p 

c 


-CO-NH- 




3 


-NH-CO- 


vi 13 


4 


-NH-CO- 


vi i\vi '3/2 


5 


-CO-O- 


CH 3 


6 


-CO-O- 


%✓! '3/2 


7 


-O-CO- 


CH 3 


8 


-O-CO- 


«\>^i '3/2 


9 


-NH-CO-NH- 


CH 3 


10 


-NH-CO-NH- • 




11 


-OCO-O- 


CH 3 


12 


-O-CO-O- 


vi t^wi 13/2 


13 


-O-CO-NH- 


CH 3 


14 


-O-CO-NH- 


CH(CH 3 ) 2 


15 


-NH-COO- 


CH 3 


16 


-NH-CO-O 


CH(CH 3 ) 2 


17 


-CO-CH2- 


CH 3 


18 


-CO-CH2- 


CH(CH 3 ) 2 


19 


-CO- 


CH 3 


20 


-CO- 


CH(CH 3 ) 2 


21 


-CS-NH- 


CH 3 


22 


-CS-NH- 


CH(CH 3 ) 2 


23 


-NH-CS- 
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24 


-NH-CS- 


CH(CH 3 ) 2 


25 


-CS-O- 


CH 3 


26 


-CS-O- 


CH(CH 3 ) 2 


27 


-O-CS- 


CH 3 


28 


-O-CS- 


CH(CH 3 ) 2 


29 


-NH-CS-NH- 


CH 3 


30 


-NH-CS-NH- 


CH(CH 3 ) 2 


31 


-O-CS-O 


CH 3 


32 


-O-CS-O- 


CH(CH 3 ) 2 


33 


-O-CS-NH- 


CH 3 


34 


-O-CS-NH- 


CH(CH 3 ) 2 


35 


-NH-CS-O- 


CH 3 


36 


-NH-CS-O- 


CH(CH 3 ) 2 
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Table 21 
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-CO-NH- 
-CO-NH- 
-NH-CO- 
-NH-CO- 
-CO-O- 
-CO-O- 
-O-CO- 
-O-CO- 
-NH-CO-NH- 
-NH-CO-NH-- 
-O-CO-O- 
-O-CO-O- 
-O-CO-NH- 
-O-CO-NH- 
-NH-CO-O- 
-NH-CO-O- 
-COCH2- 
-CO-CH r 
-CO- 
-CO- 
-CS-NH- 
-CS-NH- 
-NH-CS- 
-NH-CS- 
-CS-O- 
-CS-O- 
-OCS- 
-O-CS- 
-NH-CS-NH- 
-NH-CS-NH- 
-O-CS-O- 
-O-CS-O- 
-O-CS-NH- 
-O-CS-NH- 
-NH-CS-O- 
-NH-CS-O- 



CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
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CH(CH 3 ) 2 
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CH(CH 3 ) 2 
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CH 3 

CH(CH 3 ) 2 
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CM(CH 3 ) 2 
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CH(GH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
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Table 22 
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-CO-NH- 
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-NH-CO- 


4 


-NH-CO 


5 


-CO-O- 
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-CO-O 
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-O-CO- 


8 


-O-CO- 
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kill ^"v All I 

-NH-CO-NH- 


10 


-NH-CO-NH-- 


1 1 


-O-CO-O- 


12 


-O-CO-O- 
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-O-UO-NH- 
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-NH-CO-O- 


17 
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23 
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-NH-CS- 
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27 
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28 


-O-CS- 


29 


-NH-CS-NH- 
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-NH-CS-NH- 


31 
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-O-CS-NH- 


34 


-O-CS-NH- 


35 


-NH-CS-O- 


36 
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CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 

CH(CH 3 )2 
CH 3 

CH(CH 3 ) 2 
CH 3 . 
CH(CH 3 ) 2 
CH 3 

CH(CH 3 ) 2 
CH 3 
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Table 23 



H 3 C- (CH2) 4 
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" o 
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-CO-O- 
-CO-O- 
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-NH-CS-NH- 
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-NH-CS-O- 
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[0034] (A) In the compounds of the present invention of the formula (I), the compound in which R 2 is not hydrogen, 
and A-J-E-, substituents of Ar in A, and R 6 and R 7 in G are not -COOH, -CSOH, amino, hydroxy or a group containing 
-COOH, -CSOH, amino or hydroxy, that is the compound of the formula (l-A): 



R 1 

wherein G 1 , E 1 , J 1 and A 1 are as hereinbefore defined for G, E, J and A, with the proviso that A 1 -J 1 -E 1 -, substituents 
of Ar in A 1 , and R 6 and R 7 in G 1 are not -COOH, -CSOH, amino, hydroxy or a group containing -COOH, -CSOH, amino 
or hydroxy, R 2 A is C1-8 alkyl, phenyl, or C1-4 alkyl substituted by phenyl, and the other symbols are as hereinbefore 
defined; 

may be prepared by amidation of a compound of the formula (II): 



R 1 




wherein all the symbols are as hereinbefore defined; 
with a compound of the formula (III): 

H 2 N-OR 2 * A (III) 

wherein all the symbols are as hereinbefore defined. 

[0035] The method of amidation is known. It includes the method 

(1 ) via an acyl halide, 

(2) via a mixed acid anhydride, 

(3) using a condensing agent. 

[0036] These methods are explained as follows. 

(1 ) The method via an acyl halide, for example, may be carried out in an onganic solvent (e.g. chloroform, methylene 
chloride, diethyl ether or tetrahydrofuran) or without a solvent, using an acid halide (e.g. oxalyl chloride or thionyl 
chloride) at -20° C to reflux temperature, and the obtained acyl halide derivative may be reacted with an amine in 
an organic solvent (e.g. chloroform, methylene chloride, diethyl ether or tetrahydrofuran) in the presence of a 
tertiary amine (e.g. pyridine, triethyl amine, dimethyl aniline or dimethylaminopyridine) at 0-40°C. 

(2) The method via a mixed acid anhydride may be carried out, for example, by reacting a carboxylic acid with an 
acid halide (e.g. pivaloyl chloride, tosyl chloride, mesyl chloride, ethyl chloroformate or isobutyl chloroformate) in 
an organic solvent (e.g. chloroform, methylene chloride, diethyl ether or tetrahydrofuran) or without a solvent, in 
the presence of a tertiary amine (e.g. pyridine, triethylamine, dimethylaniline or dimethylaminopyridine) at -20°C- 
40°C, and the obtained mixed acid anhydride derivative may be reacted with a corresponding amine in an organic 
solvent (e.g. chloroform, methylene chloride, diethyl ether or tetrahydrofuran) at 0-40° C. 

(3) The method using a condensing agent (e.g. 1 , 3-dicyclohexylcarbodiimide (DCC), 1 -ethyl-3-[3-(dimethylamino) 
propyQcarbodiimide (EDC) or 2-chloro-1-methylpyridinium iodide) may be carried out, for example, by reacting a 
carboxylic acid with an amine in an organic solvent (e.g. chloroform, methylene chloride, dimethyrfomnamide or 
diethyl ether) or without a solvent, optionally in the presence of a tertiary amine (e.g. pyridine, triethylamine, dimeth- 
ylaniline or dimethylaminopyridine) using a condensing agent at 0-40°C. 
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to 



20 



25 



30 



35 




(l-B) 



40 



45 



.i^fnrr PJandA with the proviso that at least one of A^-J 2 - 
wherein G 2 , E 2 , J 2 and A 2 are as 5«^*J£& Q 'Jso5? a mino hydro'xy or a group containing -COOH. 
E 2-, substitute of Ar in A 2 , and R* or R' m G 2 s COOH t£ . herei nbefore defined; may be prepared by 

aqueous solution thereof or mixture thereof at ^C. solvent methylene chloride, 

[0040] Deprotection under acidic cond.t,ons. fo r example an organlc acid (e .g. trifluoroacetic 
dioxane, ethyl acetate, acetic acid water ^fJ^SdJl mi *ure thereof at 0-120-C. 
acid), or an inorganic acid (e.g. hydrogen *^"*^™Z[e g. an ether (such as tetrahydrofuran. dioxane, 
f0041] Hydrogenolysis, for example, may be earned out m a benzene-type solvent (such as benzene 
Smetloxyethane or diethyl ether), an ateoho. Juch ^JJSS? St SSI riire of two or more thereof], 
or toluene), an amide (e.g. dimethylformam.de), water, ethyl acetate, i J"" 0 nydroxi de, platinum dioxide or 

in the presence of a catalyst (e.g. P*— 0 ^ 

Raney-nickel), optionally in the Presence of a^ morgan* nesulfonlc ac id, oxalic acid, trifluoroacetic 

boric acid ortetrafluoroboric acid) or an organic acid < e f.^ ,cac '° a P or ammonium formate at 0-200°C. 
acid or formic acid), at ordinary or elevated p^ssura >o JJ-JJ^^ used as protecting groups forcarboxy 
[0042] As will be apparent to those skilled in the ^^^St are also preferred. For example, the groups 
or hydroxy, but other groups which may be "^T^J^S^^m, York, 1991 , may be used. Benzyloxy- 

r^r.d expound o, ». present Invention ™J£Z££^£Z£5 «-*•"* " « 

schemes 1 -7 or methods described in the Examples. 
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Scheme 7 



5 



10 



A 1 -J'-E 




s-n-g^coorp 



15 



(ll-a), (ll-b), (ll-c). (Il-d). (li e). 

(Il-O. (H-9). (»-'). (H-j), 
(H-k). (IN). (Il-m), (ll-n), (!l-o). 

(ii- P >. 



deprotection 



25 



R 1 



30 



A'-j'-E 




S-N-G^COOH 
i« H 



(») 



35 

[0046] In the above schemes, R p is a carboxyl-protecting group (e.g. benzyl or t-butyl), n is 0 or 1 and the other 
symbols are as hereinbefore defined. 

[0047] Each reaction in the above schemes may be carried out by a known method. In the above schemes, the 
compounds of formulae (IV), (V), (VI), (VII) and (VIII) are known per se or may be prepared by known methods. 

40 [0048] In each reaction in the present specification, products may be purified by conventional techniques. For ex- 
ample, purification may be carried out by distillation at atmospheric or reduced pressure, by high performance liquid 
chromatography, by thin layer chromatography or by column chromatography using silica gel or magnesium silicate, 
by washing or by recrystallization. Purification may be carried out after each reaction, or after a series of reactions. 
[0049] The other starting materials and reagents in the present invention are known per se or may be prepared by 

45 known methods. 

[0050] The potency of inhibitory activity against each matrix metalloproteinase is confirmed as below. The IC^ value 
for inhibition of gelatinase A activity is determined as follows. 

(1 ) Inhibitory activity against gelatinase A 



[0051] Progelatinase A (7uJ; in assay buffer (90uJ)) was purified from human normal skin dermal fibroblasts (HNDF). 
It was activated by the addition of 10mM p-aminophenylmercuric acetate (APMA) (10u,l) for 1 hour at 37°C. 
[0052] The solution of activated gelatinase A (7u,l/tube, 98uJ) was mixed with various concentrations of the test com- 
pound or dimethylsulfoxide (2u.l) and gelatin (1 OOuJ) labeled with 0.05% fluorescein isothiocyanate (FITC) and incubated 
55 for 2 hours at 37°C. The reaction was terminated by the addition of 0.1 M Tris-HCI (pH9.5) containing 94.7% ethanol 
(750u.l). The mixture was stirred and then allowed to stand for 30 minutes at 0°C. The mixture was centrifuged for 30 
minutes at 900xg. The ICso was determined by measuring the fluorescent intensity in the supernatant (Ex=495nm, and 
Em=520nm). The results are shown in Table 24 (Example number 2 and 2(3)). 
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[0053, Altemativeiytheinhib^^^ 

CAc-Pro-L e u-Gly-L eU -A 2 pr(Dnp)-Ala-Arg-NH 2 ). The substrate so lubon e g mjnutes at 37 . c . The 

number 2(4) and 3(2)). 

Table 24 



Example No. 


IC 50 (U-M) 


2 


0.0017 


2(3) 


0.0010 


2(4) 


0.00061 


3(2) 


0.00023 



5 



[0 0541 The « of the compounds o, the present invention is very ,ow and therefore the compounds may be 

considered safe for pharmaceutical use nr(w and/or treatnn ent of diseases induced by overexpression or 
[0055] inhibition of gelatinases is useful for prevention and/or ^™ resorption, osteoporos.s, 

Less activity of gelatinases. <" e *^ comea "*■* metaStaS ' S * ^ 

periodontitis, interstitial nephritis, arteriosclerosis PUknon«y JJJJ^ enls drome) , dlsease caused 

parenteral administration. H*«mlned depending upon, for example, age, body weight, symptom, the 

[0057] The doses to be adm.mstered are de \ e ^' n n ed a ^" a '^ ation of the treatment. In the human adult, the doses 
desired therapeutic effect, the route of ^^^^S^,^ several times per day, and from 1 mg to 

S^e^ 

SST'S^S — vari T " ns There,ore ' there are 08868 " 

which doses lower than or greater than the of. for example, solid composes, 

PeoT'lS compositions for oral administration include compressed tablets, pills, capsules, disperse powders, 
ra061i an Capsules include hard capsules and soft capsules. ad mixed with at least one inert diluent 

(such as lactose, maannol, glucose, hydroxyptomj eelUese m "ooye™ p^etloe. additional «,batanees 

Lgno*mmet.sillc*a.lum.o.»>.^ 

oml,m.n M eileente: e.g. <>^*»^«^"^ZZm?££** glutjrtc acid or aspadjc add). 
5ST Od,er oo^od, ,„ e™, on ^"^^^^S^'c^XS 
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chloride, sodium citrate or citric acid). For preparation of such spray compositions, for example, the method described 
in the United States Patent No. 2,868,691 or 3,095,355 may be used. 

[0066] Injections for parenteral administration include sterile aqueous or non-aqueous solutions, suspensions and 
emulsions. Aqueous solutions and suspensions include distilled water for injection and physiological salt solution. Non- 
s aqueous solutions and suspensions may include propylene glycol, polyethylene glycol, vegetable oil such as olive oil, 
alcohol such as ethanol or POLYSORBATE80 (registered trade mark). 

[0067] Injections may comprise additional ingredients other than inert diluents: e.g. preserving agents, wetting 
agents, emulsifying agents, dispersing agents, stabilizing agents, assisting agents such as agents to assist dissolution 
(e.g. glutamic acid or aspartic acid). 

10 [0068] They may be sterilized for example, by filtration through a bacteria-retaining filter, by incorporation of sterilizing 
agents in the compositions or by irradiation. They may also be manufactured in the form of sterile solid compositions 
which may be dissolved in sterile water or some other sterile diluent(s) for injection immediately before use. 
[0069] Other compositions for parenteral administration include liquids for external use, and endermic liniments, 
ointment, suppositories for rectal administration and pessaries for vaginal administration which comprise one or more 

'5 of the active compound(s) and may be prepared by methods known per se. 

Reference example and Example 

[0070] The following reference examples and examples illustrate the present invention, but do not limit the present 
20 invention. 

[0071] The solvents in parentheses show the developing or eluting solvents and the ratios of the solvents used are 
by volume in chromatographic separations or TLC. 

[0072] The solvents in parentheses in NMR show the solvents used in measurement. 
25 Reference example 1 

N-[(4-Nitrophenyl)sulfonyl]glycine t-butyl ester 
[0073] 

3d 



35 




[0074] 4-Nitrobenzenesulfonyl chloride (46.3 g) was added to a solution of glycine t-butyl ester hydrochloride (35 g) 
in pyridine (200 ml). The mixture was stirred at room temperature for 1 hour. The reaction mixture was concentrated. 
40 The residue was washed with water and then a mixture of hexane and ethyl acetate (9:1) and dried to give the title 
compound (61 .4 g) having the following physical data. 
TLC: Rf 0.1 8 (Hexane : Ethyl acetate = 4:1 ). 

Reference example 2 

45 

N-[(4-Aminophenyl)sulfonyl]gfycine t-butyl ester 
[0075] 

50 
55 

[0076] To a solution of the compound prepared in reference example 1 (57. 1 g) in ethanof (200 ml) and tetrahydrofuran 
(200 ml), 10% palladium carbon (2.2 g) was added. The mixture was stirred at room temperature for 3 hours under an 
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conueiiueiicu. iii^ *~~> 

compound (50 g) having the following physical data. 
TLC: Rf 0.36 (Hexane : Ethyl acetate = 1:1). 

5 

Reference example 3 

N-[[4-(p-Toluoylamino)phenyl]sulfonyl]glycine t-butyl ester 
10 [0077] 

Uci.ddd .cid (1 00 ml) was «*■ ™>™* re S^SSS »dlun, ch.drtd.. dd.d dvet dddy- 

25 g) having the following physical data. 

TLC: Rf 0.56 (Hexane : Ethyl acetate , - 1 : V), J=9 .2Hz). 7.78 (2H, d. J=8.2Hz), 7.31 (2H, d, 

30 Reference example 3(1 )-3(7) 

[0079, The compounds having the following physical data were obtained by the same procedure as a senes of 
reactions of reference example 3, using a corresponding compound. 

35 Reference example 3(1 ) 

N-[[4-(Benzoylamino)phenyl]sulfonyl]glycine t-butyl ester 

[0080] 



40 



45 
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Reference example 3(2) 

N-[[4-(4-Methoxybenzoylamino)phenyl]sutfonynglycine t-butyl ester 
[0081] 



TLC: Rf 0.40 (Hexane : Ethyl acetate =1:1), 

NMR (CDCI 3 ): 8 7.94-7.90 (1H, br.s), 7.86 (2H, d t J=9.2Hz), 7.85 (2H, d, J=8.8Hz), 7.79 (2H, d, J=9.2Hz), 6.99 (2H, 
d, J=8.8Hz), 5.00 (1H, t, J=5.4Hz), 3.89 (3H, s), 3.67 (2H, d, J=5.4Hz), 1.37 (9H. s). 

Reference example 3(3) 

N-[[4-(4-Pentylbenzoylamino)phenyl]sulfonyl]-D-phenylalanine t-butyl ester 
[0082] 




X) 



v 



TLC: Rf 0.66 (Hexane : Ethyl acetate = 3:2), 

NMR (CDCI3): 5 7.95 (1H, s), 7.84-7.68 (6H. m), -7.35-7.08 (7H, m), 5.10 (1H, d, J=10.0Hz), 4.14-4.00 (1H, m), 3.02 
(2H, d, J=6.0Hz), 2.67 (2H, t, J=7.8Hz), 1 .72-1 .56 (2H, m), 1 .48-1 .25 (4H, m), 1 .21 (9H, S), 0.89 (3H, t, J=5.0Hz). 

Reference example 3(4) 

N-[[4-(p-Toluoylamino)phenyI]su!fonyl]-D-tryptophan benzyl ester 
[0083] 




TLC: Rf 0.32 (Hexane : Ethyl acetate =1:1), 

NMR (CDCI3 + CD 3 OD):5 7.81 (2H, d, J=8.0Hz), 7.56 (4H, s), 7.43 (1 H, d, J=7.0Hz), 7.35-7.25 (6H, m), 7.15-7.00 (4H, 
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m), 6.81 (1H, S). 4.92 (2H, s), 4.25 (1H, m). 3.1 8 (2H, m). 2.45 (3H, •). 

Qeference example 3(5) 
s N-[[3-(Benzoylamino)phenyllsulfonyl]glycine t-butyl ester 

[0084] 



10 



15 



TLC: Rf 0.65 (Hexane : Ethyl I acetate = 1 1 : 1). 7.66-7.46 (5H, m>, 5.24 (1 H. t, J=5.4Hz), 

NMR(CDCI 3 ): 6 8.26-8.16 (2H,m), 8.00(1 H, t, J=1 .8Hz), 7.94 /.b/ ^n, 

3.70 (2H, d, J=5.4Hz), 1 .35 (9H, s). 

20 

Reference example 3(6) 

N-[[2-(Benzoylamino)phenyllsulfonyl]glycine t-butyl ester 
25 [0085] 

O 



30 



35 



m). 7.30-7.18 <1H. m). 5.20 (1H, t, J=5.2Hz), 3.61 <2H, d, J=5.2Hz), 1.33 (9H, s). 



40 Reference example 3(7) 

N-tt4-(2-Thienylcart>onylamino)phenyl]sulfonyl]-D-alanine t-butyl ester 

[0086] 



45 



50 



0 ?s:-° 



ss "j^H^MSO^^^h^^^^^^^^^-^ (2H, m), 7.94-7.88 (3H, m), 7.74 (2H, d, J=8.8Hz), 754 (1H, t, J=3.8Hz), 
3.72 (1H, quint, J=7.4Hz), 1.27 (9H. S), 1 .14 (3H, d. J=7.4Hz). 
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Reference example 4 



N-[[4-(p-ToluoyIamino)phenyl]sulfonyl]glycine 



5 



[0087] 



10 




COOH 



15 

[0088] A mixture of the compound prepared in reference example 3 (1 .45 g) in trifluoroacetic acid (10 ml) and water 
(1 ml) was stirred at room temperature for 1 hour. The reaction mixture was concentrated. The residue was washed 
with ether and dried to give the title compound (1 .16 g) having the following physical data. 
TLC: Rf 0.48 (Chloroform : Methanol : acetic acid =16:3:1). 
20 NMR (DMSO-d6): 5 1 0.46 (1 H, s), 8.02-7.84 (1 H), 7.97 (2H, d, J=9.0Hz), 7.88 (2H, d, J=8.0Hz), 7.75 (2H, d, J=9.0Hz) ( 
7 ; 34 (2H, d, J=8.0Hz), 3.55 (2H, d, J=6.2Hz), 2.40 (3H, s). 

Reference example 4(1)-4(7) 

25 [0089] The compounds having the following physical data were obtained by the same procedure as a series of 
reactions of reference example 4 or by means of a different deprotection method (e.g. hydrogenolysis), using the 
compound prepared in reference example 3(1)-3(7) instead of the compound prepared in reference example 3. 

Reference example 4(1 ) 

30 

N-[[4-(Benzoylamino)phenyl]sulfonyl]glycine 



[0090] 



35 



40 




TLC: Rf 0.19 (Chloroform : Methanol : Acetic acid : Water= 50 : 10:1:1), 
NMR (CD 3 OD):8 8.0-7.8 (6H, m), 7.6-7.5 (3H, m), 3.70 (2H, s). 



45 



50 



55 
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Reference example 4(2) 

N ^ 4 , ( 4- M sthoxybenzoy!arnino)phenyl]sutfonyl]glycine 
5 [0091] 

J=9.0Hz), 7.70 (2H, d. J=8.8Hz), 3.84 (3H, ■), 3.55 (2H, d, J=6.2Hz). 

20 Reference example 4(3) 

N - [t 4-(4-Pentylbenzoylamino)phenyl]sulfonyl]-D-phenylatanine 

[0092] 



25 



30 



35 




O.-c-P ? 

^"COOH 
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Reference example 4(4) 

N-[[4-(p-Toluoylamino)phenyl]sulfonyl]-D-tryptophan 
[0093] 




TLC:Rf 0.13 (Chloroform : Methanol : Acetic acid : Water = 100 : 10 : 1 : 1), 

NMR (DMSO-d6):5 12.57 (1H, br.s), 10.8 (1H, s), 10.42 (1H, s), 8.13 (1H, d, J=8.8Hz), 7.9-7.8 (4H, m), 7.59 (2H, d, 
J=8.8Hz), 7.4-7.25 (4H, m), 7.1-6.9 (3H, m), 3.95-3.85 (1H, m), 3.04 (1H, dd, J=6.0, 18.0Hz), 2.84 (1H, dd, J=7.4, 
18.0Hz), 2.39 (3H, s). 

Reference example 4(5) 

N-[[3-(Benzoylamino)phenyl]sulfonyl]glycine 

[0094] 




COOH 



TLC: Rf 0.36 (Chloroform : Methanol : Acetic acid = 16 :3 :1), 

NMR (DMSO-d6): 5 10.54 (1H, s), 8.33 (1H, s), 8.14-7.90 (4H, m), 7.68-7.44 (5H ( mj, 3.60 (2H, d, J=6.0Hz). 

Reference example 4(6) 

N-[[2-(Benzoylamino)phenyl]sulfonyl]glycine 

[0095] 




TLC : Rf 0.34 (Chloroform : Methanol : Acetic acid = 90 : 10 : 1), 

NMR (DMSO-d6):5 13.00-12.60 (1H, br.s), 10.26 (1H, s), 8.67-8.56 (1H), 8.52-8.44 (1H, m), 8.02-7.92 (2H, m) ( 7.87 
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(1H. dd, J=1.4. 7.8Hz). 7.74-7.54 (4H, m), 7.38-7.27 (1H, m), 3.65 (2H. d. J=4.6Hz). 
Reference example 4(7) 

N-t[4-(2-Thienylcarbonylamino)phenyl]sulfonyll-D-alanine 
[0096] 



10 ~0 Jf 

' 5% N^COOH 



15 



25 



30 



35 



JO"* 



20 (1H, t, J=3.8Hz), 3.77-3.68 (1H, m), 1.13 (3H, d. J=7.2Hz). 



Example 1 

N-Benzyloxy,N-lN'-[[4-(p-Toluoylamino)ph e nyllsulfonyllgVcyl]amid 6 
[0097] 



0*.*0 M 



CH 



■ - K„Hr^hioride M 92 ma) 1 -ethyl-3-[3-(dim6thylamino)propyllcart>odiimide (230 mg), 
[0098} N-Benzylhydroxylamine hydrochlor de 1 92 ^^ "^ successively, to a solution of the compound 

1 -hydroxybenzotriazole (1 99 mg) and ^^^^^^^^Z mixture was stirred at room temper- 
prepared in reference example 4 (348 mg) .n NJ « "^g^^^ added into the residue. The so.ution was 
ature overnight. The reaction mixUire was <*™»«**^ ^Em carbonate and water, and then dried and con- 

E SSSJ^M SmI^ « 8HZ). 7.87 (2H. d, .7.8Hz), 7.76 <2H. ri. 
J=8 8Hz), 8.1-7.7 (1 H br.s). 7.50-7.25 (7H. m), 4.66 (2H. S), 2.40 (2H, s). 

Example 1(1)-1 (4) 

pared in reference example 4. 
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Example 1(1) 

N-Benzyloxy-N-[N4[4-(benzoylamino)phenyl]sutfonyl]glycyl]amide 
[0100] 




TLC : Rf 0.38 (Chloroform : Methanol : Acetic acid : Water = 100 :10 :1 :1), 

NMR (CDCI3+CD3OD) : 5 7.95-7.8 (6H, m), 7.6-7.45 (3H, m), 7.37 (5H, s), 4.79 (2H, s), 3.50 (2H, s). 
Example 1 (2) 

N-Benzyloxy-N-fN'-^^-methoxybenzoylaminoJphenyllsulfonylJglycylJamide 
[01 01 3 



CH 




TLC : Rf 0.52 (Chloroform : Methanol = 9:1), 

NMR (d6-DMSO):6 11.17 (1H, s), 10.41 (1H, s), 8.04-7.84 (1H), 7.97 (2H, d, J=8.8Hz). 7.95 (2H, d, J=8.8Hz), 7.75 
(2H, d, J=8.8Hz), 7.42-7.28 (5H, m), 7.07 (2H, d, J=8.8Hz), 4.66 (2H, s), 3.84 (3H, s), 3.40-3.30 (2H). 

Example 1(3) 

N-Benzyloxy-N-[N4[4-(4-pentylbenzoylamino)phenyl]sulfonyl]-D-phenylalanyl]amide 
[0102] 




TLC : Rf 0.54 (Chloroform : Methanol =19:1), 

NMR (DMSO-d6):6 11.21 (1H, s), 10.43 (1H, s), 8.23 (1H, d, J=9.0Hz), 7.89 (2H, d, J=8.8Hz), 7.83 (2H t d, J=8.4Hz), 
7.62 (2H, d, J=8.8Hz), 7.40-7.08 (12H, m), 4.41 (1H, d, J=11.0Hz), 4.34 (1H, d, J=11.0Hz), 3.85-3.68 (1H, m), 2.79 
(1H, dd, J=6.8, 13.6Hz), 2.73-2.60 (1H), 2.65 (2H, t, J=8.2Hz), 1.70r1.50 (2H, m), 1.45-1.20 (4H, m), 0.86 (3H, t ( 
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J=6.6Hz). 
Example 1 (4) 
5 N -Benzyloxy-N-[NW^ 
[0103] 

H 

10 N 



15 



20 



30 



PQ 

jot or 



TLC : Rf 0.36 (Chloroform Methanol = 9 : 1 ). ' J=8 2 HZ), 7.84 (4H, m), 7.65 (2H, d, J=8.8Hz), 



25 (3H, s). 

Example 2 

N-Hydroxy-N-[N'-[[4-(p-toluoylamino)phenyl]sulfonyllglycyl]amicle 
[0104] 



35 



40 



45 




[0 10S, 1 0% PaHadium carbon (30 m 9 ) was added to ^J^^ JSI 
N, N-dimethylformamide (10 ml). Thj , r * ^^^^ ah^wasaddedintotha residue. 

following physical data. Q .i -o^ 
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55 example 1 . 
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Example 2(1) 

N-Hydroxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]glycyl]amide 
[0107] 




TLC : Rf 0.04 (Chloroform : Methanol : Acetic acid : Water = 100 :10 : 1 : 1), . 

NMR (DMSO-d6): 5 10.58 (1H, s), 10.53 (0.5H, s), 8.86 (0.5H, s), 8.0-7.95 (4H, m), 7.9-7.75 (2H, m), 7.6-7.5 (3H, m), 
3.33 (2H, s). 

Example 2(2) 

N-Hydroxy-N-[N'-[[4-(4-methoxyben2oylamino)phenyl]sulfonyl]glycyl]amide 
[0108] 




TLC: Rf 0.38 (Chloroform: Methanol: Acetic acid = 16: 3: 1), 

NMR (DMSO-d6):5 1 0.52 (1 H,s), 10.40(1 H,s), 8.86(1 H,s), 7.97 (4H, d, J=8.8Hz), 7.90-7.70 (1 H), 7.76 (2H, d, J=8.8Hz) t 
7.07 (2H, d, J=8.BHz), 3.85 (3H,s) f 3.40-3.10 (2H). 

Example 2(3) 

N-Hydroxy-N-[N'-[I4-(4-pentylbenzoylamino)phenyl]sulfonyl]-D-phenylalanyl]amide 
[0109] 




TLC : Rf 0.42 (Chloroform : Methanol = 9:1), 

NMR (DMSO-d6):5 10.41 (1H t s), 7.88 (2H, d, J=8.4Hz), 7.84 (2H, d, J=8.4Hz) t 7.54 (2H, d, J=8.4Hz), 7.35 (2H, d, 
J=8.4Hz), 7.26-7.00 (5H, m), 3.77 (1 H, t ( J=6.6Hz), 2.90-2.72 (1 H, m), 2.72-2.56 (3H, m), 1 .70-1 .50 (2H, m), 1 .50-1 .10 
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(4H, m), 0.87 (3H, t, J=6.8Hz). 
Example 2(4) 

N-Hydroxy-N-[N'-tt4-(p-to^ 
[0110] 



10 H 

N 



15 ^>J*Z$C 

o 



20 



25 



30 



35 



40 



H 



TLC :Rf 0.59 (Chloroform: Methanol = 4:1), s) , 8 .02-7.80 (5H, m), 7.58 (2H, d, J=8.6 Hz), 



Example 3 

N-Hydroxy-N-tN'-p-tberizoylaminOphenynsulfonyllglycyllamide 



[0111] 



[0112, 1 , V-Car.ony.dllmldazo.e (265 mg) was added to a ^^^^f^T^o^ 
4(5) (500 mg) in ,etrahydrofuran(15 ml). The mixture was STd Z room temperature for 18 

so Example 3(1 )-3(2) 

prepared in reference example 4(5). 
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Example 3(1) 

N-Hydroxy-N-[N'-[[2-(benzoylamino)phenyl]sulfonyl]glycyl]amide 
[0114] 



O 



TLC : Rf 0.40 (Ethyl acetate), 

NMR (DMSO-d6):6 1 0.60 (1 H, s), 1 0.32 (1 H, s), 9.05-8.80 (1 H, br.s), 8.57 (1 H, t, J=6.0Hz), 8.50-8.41 (1 H, m), 8.03-7.93 
(2H t m), 7.90-7.82 (1H, m), 7.74-7.52 (4H, m), 7.40-7.28 (1H, m), 3.41 (2H, d, J=6.0Hz). 

Example 3(2) 

N-Hydroxy-N-[N , -[[2-(2-thlenylcarbonylamino)phenyl]sulfonyl]-D l L-alanyl]amide 
[0115] 



«£ JL a. 



'OH 

i! t! A " « 

S. 

4J « 



TLC : Rf 0.48 (Chloroform : Methanol -4:1), 

NMR (DMSO-d6);5 10.57 (1H, br.s), 8.84 (1H, d, J=2.2Hz), 8.11 (1H, d, J=3.6Hz), 7.97-7.88 (5H, m), 7.76 (2H, d, 
J=8.8Hz), 7.24 (1 H, t t J=3.6Hz), 3.68-3.61 (1 H, m), 1 .02 (3H, d, J=7.2Hz). 

Formulation example 1 

[01 1 6] The following components were admixed in conventional method and punched out to obtain 1 00 tablets each 
containing 50 mg of active ingredient. 

N-Hydroxy-N-[N'-{[4-(p-toluoylamino)phenyl]sulfony!]glycyl]amide 5g 
Carboxymethyl Cellulose calcium (disintegrating agent) 0.2g 
Magnesium stearate (lubricating agent) ' 0.1g 
Microcrystal line cellulose 4.7g 

Formulation example 2 

[0117] The following components were admixed in conventional method. The solution was sterilized in conventional 
manner, placed 2 ml portions into 5 ml ampoules and freeze-dried to obtain 100 ampoules each containing 20 mg of 
the active ingredient. 

N-Hydroxy-N-[N , -[[4-(p-toluoylamino)phenyl]sulfonyl]glycyl]amide 2.00g 
mannitol 20 g 
distilled water 500 ml 
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Claims 

i . a hydroxamic acid derivative of formula (I): 




5 



wherein Ri is hydrogen, ° r ™J^W or (4) C 1 -4 a.kyl substituted by phenyl; 

(2) -NR 3 CO-, in which R 3 is as hereinbefore defined; 

(3) -CO-0-, 

(5) SS°cb-NR 3 -, in which R 3 is as hereinbefore defined; 

(6) -CO-CH 2 -, 

(8) "o^O-NR 3 -, in which R 3 is as hereinbefore defined; 

(9) -NR 3 -CO-0-, in which R 3 is as hereinbefore defined; 

(10) -o-co-o-, 

11) -CS-NR 3 -, in which R 3 is as hereinbefore defined, 
12^ -NR 3 -CS-, in which R 3 is as hereinbefore defined; 

13 -NR 3 -CS-NR 3 -, in which R 3 is as hereinbefore defined; 

14 -O-CS-NR 3 -, in which R 3 is as hereinbefore defined; 

(1 5) -NR 3 -CS-0-, in which R 3 is as hereinbefore defined; 

(16) -CS-O-, 

(17) -0-CS-,or 

tt^VS^X^^r&XX** ^ .coo... , — r 1 ' 

of nitrogen and/or 1 of oxygen and/or 1 of sulfur; 

j is (1) a bond, (2) C2-4 alkylene, (3) C2-4 alkenylene, or (4) 

in which B< and R s each, independent,. , ft ^f^*;^ ^ " " ^ ^ ^ 
together with the carbon to which they are attached, form a C3-7 cycloalkyi group, 
G is (1) -(CH2) m -, in which m is 2, 3 or 4, or (2) 

R ><r. 
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stituted by: -COOR 8 , in which R 8 is as hereinbefore defined; C1-4 akoxy; hydroxy; benzyloxy; -NR 12 R 13 , in which 
R 12 and R 13 each, independently, is hydrogen or C1 -4 alkyl; -NR 14 COOR 15 , in which R 14 is hydrogen or C1 -4 alkyl 
and R 15 is hydrogen, C1-8 alkyl, phenyl or C1-4 alkyl substituted by phenyl; Ar; or C5-15 membered mono- or bi- 
heterocydic ring containing 1 -2 of nitrogen and/or 1 of oxygen and/or 1 of sulfur; with the proviso that one of the 
s carbon atoms in C1-8 alkyl may be replaced by a sulfur atom; or R 6 and R 7 , taken together with the carbon to 

which they are attached, form a C3-7 cycloalkyl group; 
or a non-toxic salt thereof. 

2. A compound according to claim 1, wherein E is -CONR 3 -, -NR 3 CO-, -NR 3 -CO-NR 3 -, -O-CO-NR 3 -, -NR 3 -CO-0-, 
10 -CS-NR 3 -, -NR 3 -CS-, -NR 3 -CS-NR 3 -, -O-CS-NR 3 -, or -NR 3 -CS-0-. 

3. A compound according to claim 1 , wherein E is -CO-O-, -O-CO-, -CO-CH 2 -, -CO-, -OCO-O-, -CS-O-, -O-CS-, or 
-O-CS-O-. 

'5 4. A compound according to claim 1 , which is selected from 

N-Benzyloxy-N-[N , -[[4-(p-Toluoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Benzyloxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Benzyloxy-N-[N^[[4-(4-methoxybenzoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Benzyloxy-N-[N , -[[4-(4-pentylbenzoylamino)phenyl]sulfonyl]-D-phenylalanyl]-amide, 
20 N-Benzyloxy-N-[M , -[[4-(p-toluoylamino)phenyl]sulfonyl]-D-tryptophyl]amide, 

N-Hydroxy-N-[N*-[[4-(p-toluoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(benzoylamino)phenyl]sulfonyl]glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(4-methoxybenzoylamino)phenyl)sulfonyl]glycyl]amide, 

N-Hydroxy-N-[N'-[[4-(4-pentylberizoylamino)phenyl]suifonyl]-D-phenylalanyl]amide, 
25 N-Hydroxy-N-[N'-[[4-(p-toluoylamino)phenyl]sulfonyl]-D-tryptophyl]amide, 

N-Hydroxy-N-[N'-[[3-(benz6ylamino)phenyl]sulfonyl]glycyl]amide, 

N-Hydroxy-N-fN'-tP-CbenzoylaminoJphenyllsulfonyllglycylJamide, and 

N-Hydroxy-N-[N*-H2-(2-thienylcarbonylamino)phenyl]sulfonyl]-D,L-alanyl]amide, 

and non-toxic salts thereof. 

30 

5. A pharmaceutical composition which comprises a compound of formula (I) according to any one of claims 1 to 4 
or a non-toxic satt thereof, as active ingredient, and a pharmaceutical^ acceptable carrier. 

6. A compound of formula (I) according to any one of claims 1 to 4 or a non-toxic salt thereof for use in the prevention 
35 and/or treatment of a disease induced by overexpression or excess activation of a gelatinase. 

7. A compound of formula (I) according to any one of claims 1 to 4 or a non-toxic salt thereof for use in the prevention 
and/or treatment of a disease induced by overexpression or excess activation of a gelatinase which disease is a 
rheumatoid disease, arthrosteitis, abnormal bone resorption, osteoporosis, periodontitis, interstitial nephritis, ar- 
teriosclerbsis, pulmonary emphysema, cirrhosis, cornea injury, metastasis, invasion or growth of tumor cells, an 
autoimmune disease, a disease caused by vascular emigration or infiltration of leukocytes, or arterialization. 

8. Use of a compound of formula (I) according to any one of claims 1 to 4 or a non-toxic salt thereof in the manufacture 
of a medicament for the prevention and/or treatment of a disease as defined in claim 6 or 7. 



45 



50 



A process for the preparation of a compound of formula (I) according to any one of claims 1 to 4 or a non-toxic 
salt thereof, which process comprises: 

(A) reacting a compound of formula (II): 
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°CSOH, amino or hydroxy, and Ri is as defined in claim 1 ; 
with a compound of formula (III): 



2-A (M) 
H 2 N-OR 2A 




!-n-g4-n-or 2 - a (>-a) 

« H H 



wherein all the symbols are as hereinbefore d^irved; intoa non-toxic salt thereof, 

optionally followed by the conversion of the compound of formula (ij in 



Patentanspriiche 

1. Hydroxamsaurederivat der Formel (I): 



R 1 



(I) 



worin 

R1 Wasserstoff oder C^-Alkyl ist; 
r2 (1) Wasserstoff, 

(2) C^g-Alkyl, 

(3) Phenyl oder 

(4) mit Phenyl substituiertes C^-Alkyl ist, 

E (1) -CONR 3 -! worin R3 Wasserstoff, C^-AIkyl. Phenyl oder m* Phenyl substituiertes C^-Alkyl ist, 

(2) -NR 3 CO-, worin R 3 wie im vorhergehenden definiert ist, 

(3) -CO-0-, 

(5) ~NF^b-NR 3 -, worin R 3 wie im vorhergehenden definiert ist, 

(6) -CO-CH 2 -, 

S "o^O-NR 3 -, worin R 3 wie im vorhergehenden definiert ist, 
(9) -NR 3 -CO-0-, worin R 3 wie im vorhergehenden definiert ist, 

ml -C^NR 3 - worin R 3 wie im vorhergehenden definiert ist, 
12) -NR 3 -CS-', worin R 3 wie im vorhergehenden definiert ist, 

(13) -NR 3 -CS-NR 3 worin R 3 wie im vorhergehenden definiert ist, 

(14) -O-CS-NR 3 -, worin R 3 wie im vorhergehenden definiert ist, 
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(15) -NR 3 -CS-0-, worin R 3 wie im vorhergehenden definiert ist, 

(16) -CS-O-, 

(17) -O-CS- Oder 

(18) -O-CS-O- ist; 

A (1) C^y-Cycloalkyl Oder 

(2) Ar, worin Ar ein C^^-carbocyclisches Aryl oder ein C5. 15 -gliedriges mono- oder biheterocyclisches 
Aryl, das 1-2 Stickstoffatome und/oder ein Sauerstoffatom und/oder ein Schwefelatom enthalt, ist und 
unsubstituiertist odersubstituiert ist mit 1-3 Resten von C^^-Alkyl, C 1 . 15 -Alkoxy, Halogen, Nitro, Cyano, 
Guanidino, Amidino, Hydroxy, Benzyloxy, -NR 9 R 10 , worin R 9 und R 10 jeweils unabhangig voneinander 
Wasserstoff oder C^-Alkyl sind, -COOR 11 , worin R 11 Wasserstoff oder C^-Alkyl ist, Trifluorm ethyl, 
Phenyl oder einem C 5 . 15 -gliedrigen mono- oder bi-heterocyclischen Ring, der 1-2 Stickstoffatome und/ 
oder ein Sauerstoffatom und/oder ein Schwefelatom enthalt; 

J (1) eine Bindung, 

(2) C 2 _4-Alkylen f 

(3) C 2 _4-Alkenylen oder 
(4) 

worin R 4 und R 5 jeweils unabhangig voneinander 

(i) Wasserstoff, 
('") Ci-4-Alkyl, oder 
(iii) C^-Alkoxy 

sind oder R 4 und R 5 zusammen mit dem Kohlenstoff , an den sie gebunden sind, eine C^y-Cycloalkylgrup- 
pe bilden, ist; 

G (1 ) -(CH 2 ) m -, worin m 2, 3 oder 4 ist, oder 

(2) 

worin R 6 und R 7 jeweils unabhangig voneinander 

(i) Wasserstoff, 

(ii) C^-Alkyl, 

(iii) -COOR 8 , worin R 8 Wasserstoff, C 1 . 8 -Alkyl, Phenyl oder mit Phenyl substituiertes C^-Alkyl ist, 

(iv) Ar, worin Ar wie im vorhergehenden definiert ist, 

(v) ein C 5 _ 15 -gliedriger mono- oder bi-heterocyclischer Ring, der 1-2 Stickstoffatome und/oder ein 
Sauerstoffatom und/oder ein Schwefelatom enthatt, 

(vi) C-j. Q -Alkyl, das substituiert ist mit -COOR 8 , worin R 8 wie im vorhergehenden definiert ist, C-j. 4 - 
Alkoxy, Hydroxy, Benzyloxy, -NR 12 R 13 , worin R 12 und R 13 jeweils unabhangig voneinander Wasser- 
stoff oder C^-Alkyl sind, -NR 14 COOR 15 , worin R 14 Wasserstoff oder C^-Alkyl ist und R 15 Wasser- 
stoff, C^g-Alkyl, Phenyl oder mit Phenyl substituiertes C^-Alkyl ist, Ar oder einem C^g-gliedrigen 
mono- oder bi-heterocyclischen Ring, der 1 -2 Stickstoffatome und/oder ein Sauerstoffatom und/oder 
ein Schwefelatom enthalt, wobei eines der Kohlenstoff atom e in C 1 . s -AJkyl durch ein Schwefelatom 
ersetzt sein kann, sind oder R 6 und R 7 zusammen mit dem Kohlenstoff, an den sie gebunden sind, 
eine C3_ 7 -Cycloalkylgruppe bilden, ist, 

oder ein nicht-toxisches Salz desselben. 

Verbindung nach Anspruch 1 , worin E -CONR 3 -, -NR 3 CO-, -NR 3 -CO-NR 3 -, -O-CO-NR 3 -, -NR 3 -CO-0-, -CS-NR 3 -, 
-NR 3 -CS-, -NR 3 -CS-NR 3 -, -O-CS-NR 3 - oder -NR 3 -CS-0- ist. 

Verbindung nach Anspruch 1 , worin E -CO-6-, -O-CO-, -CO-CH 2 - t -CO-, -O-CO-O-, -CS-O-, -O-CS- oder -O-CS-O- 
ist. 

Verbindung nach Anspruch 1 , die ausgewahlt ist aus 
N-Benzyloxy-N-[N'-[[4-(p-toluoylamino)phenyl]suffonyl]-glycyl]amid l 
N-Benzyloxy-N-IN'^-tbenzoylamirioJphenyllsulfonylJ-glycyljamid, 
N-Benzyloxy-N-[N'-{[4-(4-methoxybenzoylamino)phenyl]-surfonyl]glycyl]amid, 



59 



EP 0 757 984 B1 



N'} 4- p-tol U oylarnino)phenyl]sulfony.]-D -tryptophyl]am.d, 

N-Hvdroxv-N4N'HI4-(benzoylaniino)phenyrjsuiiony!lgVycy. J -ami-, 

N hS ow-N- NH[4- 4-methoxybenzoylamino)phenyl] S ulfonyll-glycyl]am.d 

N "tSS Z-N-K 4 -4-p e ntylbenzoy.amino)phenyns U .fonyl]-D-phenylatenyl]am,d, 

N-HvdroS-N-[N--t[3-(benzoylamino)phenyl] S ulfonyllglycyQ-amid, 
N-hIo 0X-N-W-S2- benzoylaminOphenyllsulfonyHglycyH-am-d ""d 
N-HydS-N{N4[2-(thienylcarbony.amino)phenyl]sutfony!l-D,U-alany^ 

und nicht-toxische Salze derselben. 

Aktiviemng einer Gelatinase induziert wurde. 

Verbindung der Forrne.(.)^^ 
wendungbeiderProphy.axeund/oderBehand^ 

AktivierungainerGeiatinaseinduz.ertwurde.wob^^^^^^^ Arteriosklarose, Lungenemphy- 

anomale Knochenresorption, ^ ao ^^^!£^i das'wachstum von Tumorza.len, eine Au- 

Arterialisation ist. 

die in den Anspriichen 6 oder 7 definiert ist. 

VerfahrenzurHerst^^^ 
' toxischen Salzes derselben, wobei das Verfahren umfasst: 

(A) Umsetzen einer Verbindung der Formel (II): 

R 1 

£!A_S-N-G 1 -COOH (II) 



mit einer Verbindung der Formel (III): 



worm 



in C^-Alkyl, Phenyl oder mit Phenyl substituiartes C^-Alkyl ist, oder 
(B)Ente c h OUe,^ 



(l-A): 
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o 

G'C-N-OR 2 ** 
H 



(l-A) 



10 



worin alle Symbole wie im vorhergehenden definiert sind; 

und optional nachfolgend Umwandeln der auf diese Weise erhaltenen Verbindung der Formel (I) in ein nicht- 
toxisches Salz derselben. . . 



Revendications 

1. Derive d'acide hydroxamique de la formule (I): 



20 



25 



A— J— E 




N— G— C— N— OR 2 (I) 
H H 



dans laquelle 

R 1 est hydrogene ou alkyle en C 1 ft C 4 ; 
30 R2 est (1) hydrogene, (2) alkyle en a C 8 , (3) phenyle ou (4) alkyle en Cj a C 4 substitue par phenyle ; 

E est (1) -CONR 3 -, ou R 3 est hydrogene, alkyle en C, a C 4l phenyle ou alkyle en C 1 a C 4 substitue par 
phenyle ; 

(2) -NR 3 CO- t ou R 3 est tel que defini ci-dessus ; 

(3) -CO-O-, 
35 (4) -O-CO-, 

(5) -NR 3 -CO-NR 3 -, ou R 3 est tel que defini ci-dessus ; 

(6) -CO-CH 2 -, 

(7) -CO-, 

(8) -O-CO-NR 3 -, ou R 3 est tel que defini ci-dessus ; 
40 (9) -NR 3 -CO-0-, ou R 3 est tel que defini ci-dessus ; 

(10) -O-CO-O-, 

(1 1 ) -CS-NR 3 -, ou R 3 est tel que defini ci-dessus ; 

(12) -NR 3 -CS- ( ou R 3 est tel que defini ci-dessus ; 

(13) -NR 3 -CS-NR 3 -, ou R 3 est tel que defini ci-dessus ; 
45 (14) -O-CS-NR 3 -, ou R 3 est tel que defini ci-dessus ; 

(15) -NR 3 -CS-0- t ou R 3 est tel que defini ci-dessus ; 

(16) -CS-O-, 

(17) -O-CS- ou 

(18) -O-CS-O-. 

50 A est (1 ) cycloalkyle en C 3 a G? ou (2) Ar, oil Ar est aryle carbocyclique en C 5 a C 10 ou aryle mono- ou bi- 

heterocyclique en C 5 a C 15 contenant 1 a 2 atomes d'azote et/ou 1 atome d*oxygene et/ou 1 atome de soufre et 
est non substitue ou substitue par 1 a 3 substituants parmi alkyle en C 1 a C 15 , alcoxy en C 1 a C 15 , halogene, nitro, 
cyano, guanidino, amidino, hydroxy, benzyloxy, -NR 9 R 10 ou R 9 et R 10 sont chacun independamment hydrogene 
ou alkyle en C 1 a C 4 , -COOR 11 oij R 11 est hydrogene ou alkyle en C 1 a C 4t trifluoromethyle, phenyle ou noyau 

55 mono- ou bt-heterocyclique en C 5 a C 15 contenant 1 a 2 atomes d'azote et/ou 1 atome d'oxygene et/ou 1 atome 

de soufre ; 

J est (1 ) une liaison, (2) alkylene en C 2 6 C 4 , (3) alcenylene en C 2 a C 4 ou (4) 
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G est (1) -(CH 2 ) m - oil m vaut 2, 3 ou 4, ou (2) 



ouRSetR'sontchaeun^^ 

alky.e en C, a C a , pheny.e ou alkyle en C, * C * SU >f n ^ 6t /ou 1 atome d'oxygene et/ou 

(v) noyau mono- ou bi-heterocychque en C 5 a C„ ■ ^ na "^ * * „. m R8 ^ tel pue defini ci-dessus ; alcoxy en 
\ 'atome de soufre (vi) ^ ^J&£^g£^tl£*^ -ydrogene ou ^ 
C n a C 4 ; hydroxy ; benzyloxy , -NR^R 1 , ou H «" 8 et R is e st hydrogene, alkyleen C, aC 8 , phenyle 

a k ; -NR"COOR« ou Ri* est hydrogene ou alkyle en C, a C 4 at R est nyc ,g . oontenan t 1 a 

ou a.xy.e en C, a C 4 substitue par pheny.e Ar ; ^J^^^^S^^ *. atomes de carbone 

auquel ils sent rattaches ferment un groups cycloalkyle en Cg a C 7 ; 
ou un sel non toxique de celui-ci. 

■ »i c TONR3- -NR 3 CO-, -NR 3 -CO-NR 3 -, -O-CO-NR 3 , 

*■ zsxszzzsz .^s.^c e c^b^ r ^,o... 

C^pos* — L — ,« , . . *** * - "CO O- -O-OO- -OO^H,, •«<«.. CM, -O-CS- 
ou -O-CS-O-. 

4. Compose selon la revendication 1 , qui est choisi parmi les 

N-Benzvloxy-N-[N'-tt4-(p-toluoylamino)phenyl]-sulfonyllglycynamide. 
n toS-N- N'-[[4-(benzoylamino)pheny11-sulfonyl]glycyllamKJe, 

N hSS V(ben Z oylamino)phenyl]sulfonyll-glycyllam,de, 

m h2^n N'-n4- 4-methoxyben2oylamino)phenyll-sulfonyllglycyl]am.de 

N-H^rox^^^^ 
N-Sdroxy-NW^benzoyl^^ 

N Hvdroxv-NW tt2-(benzoylamino)phenyHsutfonyl)-glycyl]am.de.et 
et des sels non toxiques de ceux-ci. 

excessive d'une gelatinase. 
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anormale, I'osteoporose, la parodontite, la nephrite interstitielle, I'arteriosclerose, Temphyseme pulmonaire, la cir- 
rhose, une !6sion de la cornee, une metastase, une invasion ou croissance de cellules tumorales, une maladie 
auto-Immune, une maladie provoquee par {'emigration vasculare ou I'infiltration de leucocytes, ou r arterial isati on. 

s 8. Utilisation d'un compose de la formule (I) seion Tune quelconque des revendications 1 a 4 ou d'un sel non toxique 
de celui-ci pour preparer un medicament destine a la prevention et/ou le traitement d'une maladie telle que definie 
dans la revendication 6 ou la revendication 7. 

9. Procede de preparation d'un compose de la formule (I) selon Tune quelconque des revendications 1 a 4 ou d'un 
io sel non toxique de celui-ci, dans lequel (edit procede comprend : 

(A) la mise a reagir d'un compose de la formule (II) : 



15 



20 



R 1 



S— N — G*-<X>OH 
H 

O 



(II) 



dans laquelle G 1 , E 1 , J 1 et A 1 sont tels que definis dans la revendication 1 pour G, E, J et A, a la condition 
que A 1 -J 1 -E 1 et A 1 , les substituants de Ar dans A 1 et R 6 et R 7 dans G 1 ne soient pas -COOH, -CSOH, amino, 
25 hydroxy ou un groupe contenant -COOH, -CSOH, amino ou hydroxy ; et R 1 est tel que d6fini dans la reven- 

dication 1 ; 

avec un compose de la formule (III) : 



30 



35 



H 2 N-OR 2 " A (III) 

dans laquelle R 2 ~ A est alkyle en C, a C 8 , phenyle ou alkyle en C t a C 4 substitu6 par phenyle ; ou 
(B) la deprotection en conditions alcalines ou actdes d'un compose de la formule (l-A) : 



O O 

" n /T ^ 

-S— N— G 1 — C — N — OR 2_A ' 
H H 



dans laquelle tous les symboles sont tels que dgfinis ci-dessus ; 

sulvie le cas echeant de la conversion- du compose de la formule (I) ainsi obtenu -en un sel non toxique de 
celui-ci. 
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